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(57)Abstract: 

PROBLEM TO BE SOLVED: To coat a semiconductor 
wafer with coating liquid distributed in the colloid of for 
example, tetraethoxysilane(TEOS) to heat colloid in a 
coating film, making it into a gel and suppressing the 
evaporation of a solvent component at a gelling process 
and to make a film whose film thickness is uniform for 
obtaining the interlayer insulating film constituted of a 
silicon oxide film. 

SOLUTION: Vapor whose solvent component becomes 
close to saturation at a temperature which is slightly 
higher than the temperature of a sealed vessel 30, for 
example, ethylene glicol is generated from a heating 
bubbler adjusted to a prescribed temperature, and it is 
formed into a heating plate 31 heating the sealed vessel 
30. Vapor is led to a gas distribution room 57 of a 
temperature atmosphere similar to that in the sealed 
vessel 30. Thus, a quantity equivalent to the 
supersaturation of the solvent component in vapor is 
made to condense, then, vapor in which the solvent 
component is saturated at the temperature of the sealed container 30 is obtained. 
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CLAIMS 


[Claim(s)] 

[Claim 1] Application membrane-process equipment for the application liquid which made the 
solvent distribute the particle or colloid of a starting material of a membrane formation 
component characterized by providing the following gelling the aforementioned particle or colloid 
in an application film to the substrate applied to the front face The airtight container with which 
the aforementioned substrate is held A heating means to heat the inside of this airtight container 
The gas supply way for supplying the steam of the component of the aforementioned solvent in 
the aforementioned airtight container While being prepared in the middle of the exhaust air way 
for exhausting the gas in the aforementioned airtight container, and the gas supply way in the 
container wall of the aforementioned airtight container The gas distribution room by which has 
two or more gas supply mouths which carried out opening into the airtight container so that the 
gas in the aforementioned gas supply way may be distributed and supplied in an airtight 
container, and the temperature control was carried out to the almost same temperature as the 
inside of an airtight container, The solvent steamy generating section which generates the steam 
of the component of the solvent which is heated by temperature [ a little ] higher than the 
temperature of this gas distribution interior of a room, and contains only the amount which 
becomes saturated steam at the temperature in an airtight container 

[Claim 2] It is application membrane-process equipment according to claim 1 which an airtight 
container is equipped with the hot plate for laying and heating a substrate, and is characterized 
by forming a gas distribution room into a hot plate. 

[Claim 3] Application membrane-process equipment for the application liquid which made the 
solvent distribute the particle or colloid of a starting material of a membrane formation 
component characterized by providing the following gelling the aforementioned particle or colloid 
in an application film to the substrate applied to the front face The airtight container with which 
the aforementioned substrate is held A heating means to heat the inside of this airtight container 
The gas supply way for supplying the steam of the component of the aforementioned solvent in 
the aforementioned airtight container The exhaust air way for exhausting the gas in the 
aforementioned airtight container, and the 1 st depot for storing the solution of the component of 
the aforementioned solvent, carrying out bubbling of this solution by carrier gas, and supplying 
the steam of the component of a solvent in an airtight container through the aforementioned gas 
supply way, The 1 st temperature-control means for adjusting the solution in this 1 st depot to 
predetermined temperature, The 2nd temperature-control means for adjusting the solution in the 
2nd depot for filling up the aforementioned solution in the 1st depot concerned, when the amount 
of solutions in the depot of the above 1st decreases, and this 2nd depot tp predetermined 
temperature 

[Claim 4] The steam of the component of a solvent is application film formation equipment 
according to claim 1 or 2 characterized by being ethylene glycol. 

[Claim 5] Application membrane-process equipment according to claim 1, 2, 3, or 4 characterized 
by having a means for supplying the alkaline gas for promoting gelling in an airtight container. 


[Translation done.] 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment for 
processing the application film applied to substrates, such as for example, a semiconductor 
wafer. 
[0002] 

[Description of the Prior Art] As a method of forming the layer insulation film of a semiconductor 
device, although there are CVD, the oxidizing [ thermally ] method, etc., there is a method 
currently called sol-gel method. This method is the technique of applying to the front face of a 
semiconductor wafer (only henceforth a wafer) the application liquid which made organic 
solvents, such as an ethyl alcohol solution, distribute the colloid of TEOS (tetrapod ethoxy silane; 
Si4 (C2 H5 O)), drying, after gelling the application film, and obtaining a silicon oxide, and is 
indicated by JP,8-162450,A, JP,8-59362,A, etc. 

[0003] When the situation of the denaturation of the application film in this method was typically 
shown in drawing 7 and application liquid is first applied to a wafer, the particle or colloid 100 of 
TEOS has distributed in the solvent 200 (refer to drawing 7 (a)). Subsequently, while TEOS 
carries out condensation polymerization by heating this application film, for example, it 
understands an added water part and an application film gels, and the network structure of 
TEOS300 is formed (refer to drawing 7 (b)). And in order to remove the moisture in application 
liquid, the solvent in an application film is transposed to other solvents 400 (refer to drawing 7 
(c)), is dried after that, and the application film of a silicon oxide is obtained. In addition, at the 
substitution process of the solvent shown in drawing 7 (c), when the solvent with surface tension 
smaller than ethyl alcohol other than the removing moisture purpose is used and a solvent 
evaporates, there is also the purpose which stops that membranous structure collapses as the 
big force does not join the network-structure object of TEOS. 

[0004] Although gelling will progress and the application film of a silicon oxide will be formed if 
natural neglect of the wafer with which the aforementioned application liquid was applied is 
carried out, it is necessary to leave it long time, for example, a night, in it, and is not suitable for 
mass production. For this reason, this invention person is examining heating an application film as 
one of the technique for promoting gelling of an application film. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if it gels by heating the wafer with which 
the application film was formed at about 1 00 degrees C, an organic solvent will evaporate from 
an application film and predetermined thickness and membraneous quality will no longer be 
obtained. Then, this invention person puts in a wafer in an airtight container, and by supplying the 
component of the solvent of an application film, for example, the saturated steam of ethylene 
glycol, in the airtight container is examining suppressing evaporation of ethylene glycol from an 
application film. 

[0006] If the saturated steam of 100-degree C ethylene glycol is generated in this case and the 
steam is supplied in the 100-degree C state in a 100-degree C airtight container, evaporation of 
ethylene glycol will be suppressed. However, it will dew, if the temperature of gas falls in the 
middle of piping until it results in an airtight container, and saturated steam will no longer be 
obtained within an airtight container, and evaporation of the component (ethylene glycol in this 
case) of the solvent from a wafer will take place, and there is a possibility that it may dew since 
the temperature of the saturated steam will fall within an airtight container, if the temperature of 
the saturated steam of ethylene glycol is higher than the inside of an airtight container, and a 
drop may adhere to a wafer. If a drop adheres to a wafer, the thickness of the portion will change 
and the homogeneity of thickness will become low. Therefore, the device which forms the 
atmosphere of saturated steam within a processing container also including temperature 
management of the generation source of the saturated steam of the component of a solvent is 
needed. 

[0007] this invention is made under such a situation, and in case the purpose gels the particle or 


colloid in an application film, it can suppress evaporation of the solvent component from an 
application film, and is to offer the application membrane-process equipment which can obtain, 
the planned thin film, for example, the layer insulation film, of thickness. 
[0008] 

[Means for Solving the Problem] In the application membrane-process equipment for this 
invention gelling the aforementioned particle or colloid in an application film to the substrate by 
which the application liquid which made the solvent distribute the particle or colloid of a starting 
material of a membrane formation component was applied to the front face The airtight container 
with which the aforementioned substrate is held, and a heating means to heat the inside of this 
airtight container, While being prepared in the middle of the gas supply way for supplying the 
steam of the component of the aforementioned solvent in the aforementioned airtight container, 
the exhaust air way for exhausting the gas in the aforementioned airtight container, and the gas 
supply way in the container wall of the aforementioned airtight container The gas distribution 
room by which has two or more gas supply mouths which carried out opening into the airtight 
container so that the gas in the aforementioned gas supply way may be distributed and supplied 
in an airtight container, and the temperature control was carried out to the almost same 
temperature as the inside of an airtight container, It is heated by temperature [ a little ] higher 
than the temperature of this gas distribution interior of a room, and is characterized by having 
the solvent steamy generating section which generates the saturated steam of the component of 
the solvent which contains only the amount which becomes saturated steam at the temperature 
in an airtight container. 

[0009] Since the component of the solvent from the solvent steamy generating section, for 
example, the saturated steam of ethylene glycol, is cooled for a while in the gas distribution 
interior of a room adjusted to the almost same temperature as the inside of an airtight container, 
while according to this invention becoming saturated steam certainly, and being led in an airtight 
container, therefore suppressing evaporation of the solvent from an application film, there is also 
no possibility that a steam may become a drop and may adhere to a substrate. In this case, an 
airtight container can be equipped with the hot plate for laying and heating a substrate, and a gas 
distribution room can be considered as the composition formed into the hot plate. 
[0010] In the application membrane-process equipment for other invention gelling the 
aforementioned particle or colloid in an application film to the substrate by which the application 
liquid which made the solvent distribute the particle or colloid of a starting material of a 
membrane formation component was applied to the front face The airtight container with which 
the aforementioned substrate is held, and a heating means to heat the inside of this airtight 
container, The gas supply way for supplying a steam for the component's of the aforementioned 
solvent in the aforementioned airtight container, The exhaust air way for exhausting the gas in 
the aforementioned airtight container, and the 1st depot for storing the solution of the 
component of the aforementioned solvent, carrying out bubbling of this solution by carrier gas, 
and supplying the steam of the component of a solvent in an airtight container through the 
aforementioned gas supply way, The 1st temperature-control means for adjusting the solution in 
this 1 st depot to predetermined temperature, When the amount of solutions in the depot of the 
above 1st decreases, it is characterized by having the 2nd temperature-control means for 
adjusting the solution in the 2nd depot for filling up the aforementioned solution in the 1 st depot 
concerned, and this 2nd depot to predetermined temperature. According to this invention, since 
the temperature management of the solution of the component of a solvent can be carried out in 
a high precision, the steam of the component of a solvent can be drawn in an airtight container 
in the state where it adjusted to predetermined temperature. In addition, you may make it supply 
the alkaline gas for promoting gelling in an airtight container in the above invention. 
[0011] 

[Embodiments of the Invention] Drawing 1 is the plan showing roughly the whole example 
composition of the application film formation equipment which applied the application membrane- 
process equipment concerning this invention. 11 is input/output port of the wafer which is a 
substrate, and the conveyance arm 1 2 takes out Wafer W, and it consists of cassettes C put on 
the cassette stage CS so that it may deliver to the main arm 1 3. The application unit 2, the aging 


unit 3 which makes the application membrane-process equipment which is the principal part of 
the form of this operation, and the solvent substitution unit 4 are arranged together with this 
order at the one side of the conveyance way (guide rail) 14 of the main arm 13. The processing 
units U1HJ4 are located in a line also with the other side of the aforementioned conveyance way 
14, and the unit for performing hydrophobing processing before applying application liquid to a 
substrate, cooling processing, heat treatment (BEKU processing) after forming an application film 
in a substrate, etc. is assigned about these processing units U1-U4, respectively. 
[0012] An operation of the form of the operation using this application film formation equipment 
is described. The flow of application film formation processing is typically shown in drawing 2 
later on in order. The wafer W before the processing taken out from the inside of the cassette C 
of the cassette stage CS by the main arm 13 is contained in the application unit 2. And where 
the inside of the application unit 2 is filled with the steam of a solvent, application liquid T is 
dropped at a wafer W front face (refer to drawing 2 (a)). For example, the application liquid used 
here makes the ethylene glycol and the ethyl alcohol, and the solvent that contains the 
hydrochloric acid of water and a minute amount further which is an organic solvent distribute the 
colloid or the particle of TEOS which is a metal alkoxide. Ethylene glycol has a role for remaining 
as a solvent, and suppressing film decrease (since vapor pressure of ethylene glycol being high) 
etc., after ethyl alcohol with low vapor pressure evaporates in order to adjust the viscosity of the 
application liquid at the time of an application to the optimal value and. 

[0013] Then, while the inside of the application unit 2 had been filled with the solvent steam, 
Wafer W rotates at high speed, the application liquid with which the sol of TEOS was distributed 
by the solvent extends on a wafer front face, and the application film F is formed (refer to 
drawing 2 (b)). Subsequently, Wafer W is laid on the hot plate 31 of the aging unit 3, and is sealed 
with a lid 33. Wafer W is heated by predetermined temperature (for example, about 100 degrees 
C) by the hot plate 31 in that case. And in the aging unit 3, in order to suppress evaporation of 
the solvent in an application film, the steam of the ethylene glycol which is the component of a 
solvent is introduced, and an application film is gelled (refer to drawing 2 (c)). 
[0014] Subsequently, solvent substitution of the application film gelled using ethyl alcohol, HMDS 
(KISAME chill disilane), and heptane in the solvent substitution unit 4 is performed (refer to 
drawing 2 (d)). Thereby, the moisture in an application film is replaced with ethyl alcohol. 
Moreover, the hydroxyl group in an application film is removed by HMDS. Furthermore, the 
solvent in an application film is transposed to a heptane. In addition, the reason using a heptane 
is for making small the force of joining the porous structure, i.e., the network-structure object of 
TEOS, and making it it not collapse by using a solvent with small surface tension. BEKU 
processing during 1 minute of the wafer W is carried out in a BEKU unit after that, for example. 
In this way, the layer insulation film which consists of a silicon oxide is formed in the front face 
of Wafer W. 

[0015] Drawing 3 and drawing 4 show the schematic diagram of an example of the 
aforementioned aging unit (application membrane-process equipment) 3, and the plan of the 
interior, respectively, the heating means which consists of a heater 32 at which this aging unit 3 
was built in the hot plate 31 in which Wafer W is laid, and the hot plate 31 as shown in drawing 3 , 
and the periphery section of a hot plate 31 — a seal — the center section of the lid 33 which 
constitutes the processing container 30 which is close through a member 34 and is sealed with a 
hot plate 31, and the lid 33 is equipped with the exhaust air way 35 which carries out opening In 
addition, it is desirable to prepare a heating means also in a lid 33. And plurality 36, for example, 
15 gas inlets, is dotting with and carrying out opening so that the outside of the periphery of the 
wafer W laid on [ of a hot plate 31 ] it may be met (refer to drawing 4 ). Moreover, three rise- 
and-fall pins 37 which make it go up and down Wafer W between a hot plate 31 and its upper part 
position are formed in the aging unit 3. 

[0016] The hot plate 31 is constituted so that heat capacity may become large, and it is made 
for the temperature change by thermal conversion not to take place as much as possible. For 
example, although the hot plate 31 is made to aluminum by covering ceramics, such as SiC, and 
is not especially limited to it, it has the thickness which is 4cm. A hot plate 31 is mostly held by 
this during gelling processing at constant temperature. 


[0017] The solvent steamy generating section 5 equipped with the heating bubbler which 
generates the solvent steam of the predetermined temperature supplied in an airtight container 

30 is connected to the gas inlet 36 of an airtight container 30 through the gas supply way 51. In 
the middle of the gas supply way 51, the gas distribution room 57 is formed within the hot plate 

31 so that a solvent steam may be uniformly supplied to two or more gas inlets 36. The fork road 
is connected by two places which this gas distribution room 57 is formed in the shape of a ring 
so that the periphery of the wafer W laid on the hot plate 31 may be met, for example, the gas 
supply way 51 by the side of the solvent steamy generating section 5 branches, for example, 
carry out phase opposite in the diameter direction of a container 30. (Refer to drawing 4 ) . 
therefore, the temperature of the gas distribution interior of a room — the temperature of a hot 
plate 31, i.e., the temperature of gelling processing, and abbreviation — it is the same Moreover, 
while a bulb V0 is infixed in the aforementioned gas supply way 51, for example, tape heater 51a 
which is a heating means is looped around. 

[0018] The bubbling tank 52 by which the solvent steamy generating section 5 stores the 
solvents 50, such as ethylene glycol, (the 1st depot), N2 supplied from the bubbling gas supply 
system (illustration abbreviation) etc. — with the bubbling gas supply pipe 53 for blowing carrier 
gas into a solvent 50 and performing bubbling the water level which detects the water level of a 
solvent 50 — with a sensor 54 and the heater 55 which heats a solvent 50 so that it may 
become predetermined temperature, for example, temperature [ a little ] higher than the 
temperature of an airtight container 30 It has the temperature sensor 56 which detects the 
temperature of the solvent 50 heated at the heater, and the pressure relief pipe 57 with which 
the bulb V1 was infixed in order to open the inside of a tank 52 to the atmosphere at the time of 
a supplement of a solvent. 

[0019] The solvent temperature detected by the temperature sensor 56 is fed back to the 
control section which is not illustrated, and change control of turning on and off of a heater 55 is 
performed by the control section. Therefore, the heater 55 and the temperature sensor 56 have 
the function as 1 st temperature-control means, moreover, water level — the solvent detected 
by the sensor 54 — as it is fed back to the control section which does not illustrate water level, 
either and mentions later based on control of the control section, the bubbling tank 52 is 
supplemented with a solvent 

[0020] Moreover, in preparation for middle, the ******** tank (the 2nd depot) 62 which comes 
to make free passage connection is formed in the bubbling tank 52 through the free passage 
section 61 which can circulate a solvent at the solvent steamy generating section 5 in the 
opening-and-closing bulb V2. This ******** tank 62 stores the solvents 60, such as spare 
ethylene glycol, and free passage connection is made through piping 63 at the pressurization 
section 80 which pressurizes the inside of a ******** tank. Opening and closing of a bulb V2 
and turning on and off of an operation of the pressurization section 80 are controlled by the 
aforementioned control section, respectively, and are changed. A pressurization means blows 
pressurization air for example, into a ******** tank, pressurizes the inside of a tank, carries out 
the natural exhaust air of the pressurization air in a tank at the time of ****** of the solvent to 
the bubbling tank 52, and cancels pressurization. 

[0021] moreover, the ******** tank 62 — the bubbling tank 52 — the same — water level — it 
has the sensor 64, the heater 65, and the temperature sensor 66 The heater 65 and the 
temperature sensor 66 have the function as 2nd temperature-control means, and heating 
keeping warm of the solvent 60 in a ******** tank is carried out by the temperature-control 
means and the control section which is not illustrated at the same temperature as the solvent 50 
in a bubbling tank, moreover, the solvent 60 in a ******** tank — water level — if it is detected 
that the water level fell by the sensor 64, based on control of the control section which is not 
illustrated, the ******** tank 62 will be supplemented from the supplement tank 72 by which 
free passage connection was made In addition, although not illustrated, the pressure relief pipe is 
formed also in the ******** tank 62. 

[0022] Free passage connection of the supplement tank 72 and the ******** tank 62 is mutually 
made by piping 73 through the pumps P, such as a peri pump. When drive control is carried out 
by the control section which this pump P does not illustrate, the solvents 70, such as ethylene 


glycol in a tank, are supplied to the ******** tank 62. 

[0023] Next, an operation of the aging unit 3 of the above-mentioned composition is described. A 
lid 33 will be closed if the wafer W first conveyed from the application unit 2 is laid in a hot plate 
31. In order to promote gelling of an application film in that case, Wafer W is heated for example, 
before and after 100 degrees C at a heater 32. On the other hand, heating maintenance of the 
solvent 50 in a bubbling tank is carried out so that it may become temperature [ a little ] higher 
than the temperature in an airtight container, i.e., the almost same temperature as Wafer W, (for 
example, before or after 100 degrees C) by the heater 55 and the temperature sensor 56. If 
"temperature high a little" here is temperature only with 1 degree C - 5 degrees C higher than 
the inside of an airtight container and is too high not much, it will be supplied in an airtight 
container, without the ability lowering the temperature at the gas distribution room 57, and will 
lower the temperature and dew there. 

[0024] and the solvent 50 stored in the bubbling tank — the bubbling gas supply pipe 53 — 
minding — N2 etc. — carrier gas is blown The steam of a temperature t1 degree C solvent 
component [ a little ] higher than the almost same temperature (for example, before or after 100 
degrees C) as the inside of an airtight container occurs by it. That what is necessary is just to 
include the steam of a part which becomes saturation at the temperature in an airtight container, 
for example, 100 degrees C, even if the steam of this solvent component does not go by t1 
degree C to saturated steam, it should just be in (it is difficult to obtain perfect saturated steam 
by bubbling), and a state with the relative humidity of ethylene glycol near 100%. And this steam 
passes along the gas supply way 51, is maintained by the aforementioned temperature t1 degree 
C by heater 51a around which the gas supply way 51 was looped, and is sent to the gas 
distribution room 57 established in the interior of a hot plate 31. 

[0025] As the temperature of the steam of the solvent component which flows into the gas 
distribution room 57 was mentioned above, since it is higher than the temperature of the gas 
distribution room 57 a little, it is cooled somewhat in the gas distribution interior of a room, and 
the steam will be in a supersaturation state. Moreover, or the steam of the solvent component 
which changed into the supersaturation state at the gas distribution room 57 since the 
temperature of the gas distribution room 57 was almost the same as the temperature of an 
airtight container 30 produced dew condensation in the gas distribution interior of a room and 
the solvent component was saturated with the temperature of an airtight container 30 depending 
on the case, it becomes a steam near saturation. And since the solvent steam near saturation 
will be introduced in an airtight container or it was saturated with the temperature of an airtight 
container 30, dew condensation of a solvent component does not occur inside an airtight 
container 30. 

[0026] Moreover, since the steam of a solvent component is distributed at the gas distribution 
room 57, the steam of a solvent component is introduced into homogeneity in an airtight 
container from two or more gas inlets 36 prepared in accordance with the periphery of the ring- 
like gas distribution room 57 as mentioned above. 

[0027] the solvent 50 in a bubbling tank — decreasing — the fall of water level — water level — 
if detected by the sensor 54 (refer to drawing 5 (a)), while the bulb V of the free passage section 
61 which connects the bubbling tank 52 and the ******** tank 62 with the control unit which is 
not illustrated will be opened, the pressurization section 80 operates and the inside of a 
******** tank is pressurized The solvent 60 in a ******** tank is filled up by it in a bubbling 
tank through the free passage section 61 (refer to drawing 5 (b)). and — if the water level of the 
solvent 50 in a bubbling tank reaches predetermined water level — that — water level — it is 
detected by the sensor 54, and while the bulb V in the free passage section 61 is closed by the 
control unit which is not illustrated, the operation of the pressurization section 80 is suspended 
and a supplement of a solvent on the bubbling tank 50 is stopped Bulb V closes, and after the 
pressurization section 80 stops, the natural exhaust air of the pressurization air in a ******** 
tank is carried out. 

[0028] the form of this operation — like — the water level of the solvent 50 in a bubbling tank - 
- water level — the case where it is not controlled to become fixed in an always high position 
using a sensor 54 — N2 etc. — time for the bubble produced in the solvent 50 by bubbling of 


carrier gas to pile up in a solvent will become short, and the concentration of the solvent 
component in the bubble will become low, without being saturated In order to prevent this, the 
form of this operation is controlled so that the water level of the solvent 50 in a bubbling tank 
always becomes high as mentioned above, and it is made for the bubble produced by bubbling to 
fully be contacted by it with a solvent. 

[0029] Since heating maintenance of the solvent 60 in a ******** tank is beforehand carried out 
by the heater 65 and the temperature sensor 66 at the same temperature as the solvent 50 in a 
bubbling tank, the temperature of the solvent 50 in a bubbling tank does not fall here by having 
supplemented the bubbling tank 50 with the solvent from the ******** tank 62. 
[0030] Although it is controlled by the form of this operation so that solvent temperature does 
not fall at the time of a solvent supplement on the bubbling tank 50 as mentioned above, when 
having not become so, the temperature of the solvent 50 in a bubbling tank will fall temporarily 
by solvent supplement, the temperature which fell — N2 etc. — when the steam of the solvent 
component saturating to carrier gas goes up rather than it to the temperature of the hot gas 
distribution room 57 and an airtight container 30, the solvent steam saturated with the 
temperature of an airtight container is no longer obtained In order to prevent this, as mentioned 
above, with the form of this operation, heating maintenance also of the ******** tank 62 is 
carried out by a heater 65 and the temperature sensor 66 at the same temperature as the 
bubbling tank 52. In addition, instead of heating the ******** tank 62 to predetermined 
temperature, you may make it heat at a heater etc. the solvent which flows that in the free 
passage section 61 which connects the ******** tank 62 and the bubbling tank 52 to the same 
temperature as the bubbling tank 52. 

[0031] moreover, the solvent 60 in a ******** tank — decreasing — the fall of water level — 
water level — the free passage section (piping 73) which will connect the ******** tank 62 and 
the supplement tank 72 with the control unit which is not illustrated if detected by the sensor 64 
— on the way — the pump P boiled and formed operates and a solvent is filled up from the 
supplement tank 72 in a ******** tank and — if the water level of the solvent 60 in a ******** 
tank reaches predetermined water level — that — water level — it is detected by the sensor 64, 
the operation of Pump P is suspended by the control unit which is not illustrated, and a 
supplement of a solvent on the ******** tank 62 is stopped 

[0032] According to the form of the above-mentioned implementation, it is heated by the gas 
distribution room 57, i.e., temperature [ a little ] higher than the temperature of an airtight 
container 30, in the solvent steamy generating section 5. Since the steam only containing the 
amount which serves as saturated steam within an airtight container is generated and the steam 
is introduced in an airtight container through the gas distribution room 57, Since it is cooled in 
the gas distribution interior of a room, the steam of a solvent component will be in a 
supersaturation state, the part equivalent to the supersaturation of a solvent component dews 
depending on the case and it is removed from a solvent steam, the steam with which a solvent 
component comes to be saturated with the temperature of an airtight container 30 exactly is 
obtained. And since it is prevented that dew condensation arises on a wafer front face within an 
airtight container protecting from an application film that an organic solvent evaporates during 
gelling processing since the steam is introduced in an airtight container, layer insulation films, 
such as a uniform application film of thickness, especially a silicon oxide, are obtained. 
[0033] Moreover, since according to the form of the above-mentioned implementation the steam 
of a solvent component is distributed by the gas distribution room 57 and it is uniformly 
introduced in an airtight container, layer insulation films, such as a much more uniform 
application film of thickness, especially a silicon oxide, are obtained. 

[0034] Since the bubbling tank 52 is furthermore suitably supplemented with a solvent from the 
******** tank 62 according to the form of the above-mentioned implementation While the water 
level of the solvent 50 in a bubbling tank is held in an always high position and the bubble 
produced by bubbling fully comes to pile up in a solvent 50 by it Since heating maintenance also 
of the solvent 60 in a ******** tank is carried out at the same temperature as the solvent 50 in 
a bubbling tank, When a solvent is filled up in the bubbling tank 52 from the ******** tank 62, 
the temperature of the solvent 50 in a bubbling tank is held at temperature [ a little ] always 


higher than the temperature of an airtight container 30. Therefore, since the steam containing 
the amount of the part which mor over serves as saturated steam within an airtight container at 
the temperature [ a little ] higher than it in the gas distribution interior of a room is always 
introduced, a solvent component excessive [ in the steam ] dews at the gas distribution room 57 
and it is removed, or a solvent component always comes to be saturated with the temperature of 
the airtight container 30 exactly in an airtight container, the steam near saturation is introduced. 
[0035] this invention can be changed above not only in the composition of the form of the 
above-mentioned implementation, but variously. For example, you may make it heat the solvents 
50 and 60 in each tank by surrounding the bubbling tank 52 and the ******** tank 62 at a 
resistance heating formula heater etc., and the gas inlet 36 which the thing of what composition 
is sufficient as temperature sensors 56 and 66 as long as the temperature of solvents 50 and 60 
is detectable, and carries out opening to a hot plate 31 may be formed in the shape of a slit. 
Moreover, as a processed substrate, you may be a glass substrate not only a wafer but for liquid 
crystal displays. 

[0036] Moreover, you may make it supply ammonia gas with a solvent steam in an airtight 
container 30 like aging unit 3A shown in d rawin g 6 . In this case, the ammonia gas which 
contained the steam 100% is generated by putting commercial aqueous ammonia 90 (about 30wt 
(s)%), for example into the alkali reservoir tank 92, and blowing ammonia gas through the ammonia 
gas supply pipe 93 into this aqueous ammonia. And what is necessary is just to make the 
ammonia gas containing 100% of the steam join the gas supply way 51 through piping 91. In order 
not to reduce carelessly the temperature of the solvent steam introduced into the gas 
distribution room 57 in that case, heating maintenance of the aqueous ammonia 90 in an alkali 
reservoir tank is carried out by the heater 95 and the temperature sensor 96 at the same 
temperature as the bubbling tank 52, and ammonia gas is supplied to the gas distribution room 57 
at the same temperature as a solvent steam. In order that according to the composition of 
drawing 6 ammonia gas may act on TEOS as an alkali catalyst and may promote gelling, gelling 
processing is completed more quickly and a throughput improves. 
[0037] 

[Effect of the Invention] As mentioned above, according to this invention, since it is prevented 
that dew condensation arises on the front face of a processed substrate within an airtight 
container protecting from an application film that a solvent evaporates during gelling processing, 
it can obtain, the thin film, for example, the layer insulation film, of uniform thickness. 


[Translation done.] 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the outline composition of the whole example of the application 
film formation equipment which applied the application membrane-process equipment concerning 
this invention. 

[Drawing 2] It is explanatory drawing explaining the flow of the application film formation 
processing using the above-mentioned application film formation equipment. 
[ Drawin g 3] It is outline drawing of longitudinal section showing an example of the above- 
mentioned application membrane-process equipment. 

[Drawing 4] It is the plan showing the interior of the airtight container of the above-mentioned 
application membrane-process equipment. 

[Drawing 5] It is a ** type view explaining the situation at the time of supplementing the depot in 
the above-mentioned application membrane-process equipment with a solvent. 
[Drawing 6] It is outline drawing of longitudinal section showing other examples of the above- 
mentioned application membrane-process equipment. 

[ Drawing 7] It is explanatory drawing showing the situation of the denaturation of the application 
film in a sol-gel method. 
[Description of Notations] 
F Application film 
P Pump 

T Application liquid 

V Opening-and-closing bulb 

W Semiconductor wafer (substrate) 

2 Application Unit 

3 3A Aging unit (application membrane-process equipment) 

30 Airtight Container 

31 Hot Plate 

32 Heater 

33 Lid 

34 Seal — Member 

35 Exhaust Air Way 

36 Gas Inlet 

37 Rise-and-Fall Pin 

5 Solvent Steamy Generating Section 
50, 60, 70 Solvent (ethylene glycol) 

51 Gas Supply Way 

52 Bubbling Tank (1st Depot) 

53 Bubbling Gas Supply Pipe 

54 and 64 water level — sensor 

55 Heater (1st Temperature-Control Means) 

56 Temperature Sensor (1st Temperature-Control Means) 

57 Gas Distribution Room 

61 Free Passage Section 

62 ******** Tank (2nd Depot) 
63, 73, 91 Piping 

65 Heater (2nd Temperature-Control Means) 

66 Temperature Sensor (2nd Temperature-Control Means) 
72 Supplement Tank 

80 Pressurization Section 
90 Aqueous Ammonia 

92 Alkali Reservoir Tank 

93 Ammonia Gas Supply Pipe 
95 Heater 


96 Temperature Sensor 
4 Solvent Substitution Unit 
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